Lithium action on adrenomedullary and adrenocortical functions and serum ionic balance in different age-groups of albino rats.
The aim of the current study was to investigate lithium action on adrenomedullary and adrenocortical functions and on serum ionic balance in rats. Three age-groups of male rats (juvenile: 30 days, adult: 100 days and aged: 3 years) were used. Each age-group of animal was exposed to short- (10 days) and long-term (25 days) treatments with lithium. Each age-group of rat received lithium at a dose 2mEq/kg body weight daily for 10 and 25 days. Each daily dose (2mEq) was divided equally into half (1 mEq) and each half was injected intraperitoneally twice (at 9 am and 9 pm) for both the durations of experiments. Control animals received physiological saline for similar duration of experiments. Thirty animals were used for each age-group and they were divided equally into 6 groups with 5 each. After termination of all the experiments rats were sacrificed and, adrenal glands were quickly dissected out and processed for epinephrine, norepinephrine and corticosterone estimations and, 3 beta-hydroxysteroid dehydrogenase (3 beta-HSDH) activity of the adrenal gland. Blood was drawn from the heart of each rat and, serum was collected and stored at -20 degrees C until assayed for lithium, calcium, sodium, potassium and corticosterone concentrations. The findings revealed that lithium in both short- and long-term treatments was maintained well within the therapeutic range (0.3-0.8 mEq/l) in all the age-groups of rats. This alkali metal caused depletions of both epinephrine and norepinephrine concentrations from adrenal glands, and elevations of corticosterone in both adrenal and blood serum of each age-group of rat (juvenile, adult and aged). Additionally adrenal 3beta-HSDH activity was also increased in all the age-groups of rats irrespective of duration of the treatments. Short-term treatment of lithium elevated only serum K+ level in juvenile and adult rats and, Ca+ level only in adult animals. Significant elevations of serum K+ and Ca+ levels were observed following long-term treatments of lithium in all the age group of rats. No significant change in serum Na+ level was recorded after lithium treatment, irrespective of duration of treatments, in any age-group of rats. The findings suggest that lithium action, in respect of adrenomedullary and adrenocortical functions and, serum ionic balance, may not be largely related to the age-group of rats and that, lithium acts on adrenomedullary activity probably by stimulating the release mechanism of epinephrine and norepinephrine from the adrenal gland of rats, but stimulates adrenocortical activity by stimulating both synthesis (including 3 beta-HSDH activity) and release of corticorterone. Simultaneously, lithium disturbs normal ionic balance by elevating K+ and Ca+ levels in all the age-group of rats. Thus, the antimanic drug certainly disturbs both adrenomedullary and adrenocortical functions and, serum ionic balance in all the age-group of rats.